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FINAL REJECTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 3-4, 7-8, 11-12, 15-16, 18, 20 and 22 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Nomiyama (JP 2000-249915)3 in view of Imakawa et al. 
(U.S. 5,671,077). 

With regard to claims 3 and 22, Nomiyama discloses a laser array light source 
(semiconductor laser array 2), a laser array imaging lens comprising, in order from a 
light-source side, without any intervening lens component, a first lens component (first 
scanning lens 41) and a second lens component (second scanning lens 42), one lens 
surface of which is aspheric (the second scanning lens 42 having an aspheric surface), 
wherein at least one lens surface of the laser array imaging lens is formed with an 
anamorphic, aspheric surface (either first or second scanning lens 41 , 42 is an 
anamorphic aspherical lens) (English translation, paragraph [0013]). 

Nomiyama fails to teach the condition that binds the distance L from the laser 
array light source to the light-source-side surface of the first lens component of the laser 
array imaging lens, the distance D 2 i from the image-plane-side surface of the first lens 
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component to the position where the central rays of the beams from the laser elements 
intersect the optical axis and the image magnification M. 

Imakawa et al. discloses an anamorphic lens (21) being used to focus a laser 
beam onto the receiving surface of a sensor, the anamorphic lens is disposed at a 
certain distance from the laser light source such that the converging light beam is 
focused at the surface of the sensor in accordance with the magnification of the optical 
system and the distance from the image-plane-side surface of the anamorphic lens to 
the position where the central rays of the beams from the laser elements intersect the 
optical axis, e.g. at the surface plane of the sensor. In order to obtain such condition, 
Imakawa et al. sets the distance d 0 from the light emitting surface of the light source to 
the light-source side of the anamorhpic lens (21) as d 0 = 6.667mm, the distance d 2 
between the second surface of the anamorphic lens and the light receiving surface as 
d 2 = 18mm, and the magnification m = 3 (see Example 5 at col. 15) such that: 

d 0 / d 2 x (1 - 1/m) = 6.667 / 18 (1 - 1/3) = 0.55558 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to dispose the anamorphic lens of Nomiyama at a 
distance from the light source in accordance with the magnification of the optical system 
and the distance from the image-plane-side surface of the anamorphic lens to the 
position where the central rays of the beams from the laser elements intersect the 
optical axis as taught by Imakawa et al. The motivation for doing so would have been to 
maintain a desired light amount and beam diameter at the converging point of the light 
beam as suggested by Imakawa et al. 
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It would also have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the device of Nomiyama by setting the above- 
mentioned conditions within the range values as claimed, since it has been held that 
where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 
233. 

Nomiyama further teaches: 

• (referring to claim 4) a stop is positioned on the image-plane side of the first lens 
component at a specified distance (a stop 43 is located between the first 
scanning lens 41 and the photoreceptor drum 3, the distance between the exit 
surface of the first scanning lens 41 and the stop 43 is indicated by the Table 1 
as being 72.002 mm) (Fig. 1) (English translation, paragraph [0015]), 

• (referring to claims 7-8) a laser array light source (semiconductor laser array 2) 
having an array of multiple light emitting elements arranged in one or more rows, 
means (laser actuation circuit 8) for independently modulating the individual light 
emitting elements of the laser array light source, based on a prescribed signal 
(the semiconductor laser array 2 having light emitting elements arranged in a 
two-dimensional array and independently driven based on the image data stored 
in the image memory 6), and means (drum driving gear 5) for relatively moving a 
surface to be scanned, that is positioned substantially at an image surface of the 
laser array imaging lens, in a sub-scanning direction that is roughly perpendicular 
to the direction of the image dots that form one or more rows at the image 
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surface (the drum driving gear 5 rotating the drum 3 in the sub-scanning direction 
perpendicular to the main scanning direction showing as a row across the 
surface of the drum 3) (English translation [0009]), 

• (referring to claims 1 1-12, 1 5-16) the first lens component consists of a single 
lens element (the first scanning lens 41 is a single lens component) (Fig. 1), 

• (referring to claims 1 8, 20) the stop is positioned so that the laser array imaging 
lens is substantially telecentric on the light-source side (see Abstract). 

3. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nomiyama in view of Miyoshi et al. (US 5,812,892). 

Nomiyama discloses an image forming apparatus comprising a laser array light 
source (semiconductor laser array 2), a laser array imaging lens having, in order from a 
light-source side, without any intervening lens component, a first lens component (first 
scanning lens 41) and a second lens component (second scanning lens 42), one lens 
surface of which is aspheric (the second scanning lens 42 having an aspheric surface), 
wherein at least one lens surface among the lens surfaces of the first lens and the 
second lens component is an aspheric surface (either first or second scanning lens 41 , 
42 is an anamorphic aspherical lens) (English translation, paragraph [0013]). Nomiyama 
further teaches means (laser actuation circuit 8) for independently modulating the 
individual light emitting elements of the laser array light source, based on a prescribed 
signal (the semiconductor laser array 2 having light emitting elements arranged in a 
two-dimensional array and independently driven based on the image data stored in the 
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image memory 6), and means (drum driving gear 5) for relatively moving a surface to be 
scanned, that is positioned substantially at an image surface of the laser array imaging 
lens, in a sub-scanning direction that is roughly perpendicular to the direction of the 
image dots that form one or more rows at the image surface (the drum driving gear 5 
rotating the drum 3 in the sub-scanning direction perpendicular to the main scanning 
direction showing as a row across the surface of the drum 3) (English translation 
[0009]). 

Nomiyama further discloses that the first lens (41) functions to refract light rays 
that are emitted at the center of each of the luminous flux from each of said light 
emitting elements so that the light rays crossed the optical axis and intersects in a 
common region (at the aperture of the stop 43) (Fig. 1). However, Nomiyama fails to 
teach the second lens component being arranged to receive the light rays that have 
crossed the optical axis at the common region. 

Miyoshi et al. discloses a multi-beam image forming system comprising an array 
of light emitting diodes (42), a laser array imaging lens having a first lens component 
(44) and a second lens component (45), wherein the first lens component refracts the 
light rays that are emitted at the center of each of the luminous flux from each of said 
light emitting elements (42A) so that the light rays crossed the optical axis and 
intersects in a common region, and wherein the second lens component (45) is. 
arranged to receive the light rays that have crossed the optical axis at the common 
region (Fig. 2). 



Application/Control Number: 10/81 1 ,921 Page 7 

Art Unit: 2861 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to rearrange the second lens of the device of Nomiyama 
beyond the common region at which the light rays from the first lens intersect the optical 
axis as taught by Miyoshi et al. The motivation for doing so would have been to refocus 
the light rays onto the recording medium. 

4. Claims 5, 13 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nomiyama in view of Miyoshi et al. and further in view of Harris (U.S. 5,486,694) 
Nomiyama discloses an image forming apparatus comprising a laser array light 
source (semiconductor laser array 2), a laser array imaging lens having, in order from a 
light-source side, without any intervening lens component, a first lens component (first 
scanning lens 41) and a second lens component (second scanning lens 42), one lens 
surface of which is aspheric (the second scanning lens 42 having an aspheric surface), 
wherein at least one lens surface among the lens surfaces of the first lens and the 
second lens component is an aspheric surface (either first or second scanning lens 41, 
42 is an anamorphic aspherical lens) (English translation, paragraph [0013]). Nomiyama 
further teaches means (laser actuation circuit 8) for independently modulating the 
individual light emitting elements of the laser array light source, based on a prescribed 
signal (the semiconductor laser array 2 having light emitting elements arranged in a 
two-dimensional array and independently driven based on the image data stored in the 
image memory 6), and means (drum driving gear 5) for relatively moving a surface to be 
scanned, that is positioned substantially at an image surface of the laser array imaging 
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lens, in a sub-scanning direction that is roughly perpendicular to the direction of the 
image dots that form one or more rows at the image surface (the drum driving gear 5 
rotating the drum 3 in the sub-scanning direction perpendicular to the main scanning 
direction showing as a row across the surface of the drum 3) (English translation 
[0009]). 

Nomiyama further discloses that the first lens (41) functions to refract light rays 
that are emitted at the center of each of the luminous flux from each of said light 
emitting elements so that the light rays crossed the optical axis and intersects in a 
common region (at the aperture of the stop 43), the common region being a point on the 
optical axis of the first lens component (Fig. 1). However, Nomiyama fails to teach the 
second lens component being arranged to receive the light rays that have crossed the 
optical axis at the common region. 

Miyoshi et al. discloses a multi-beam image forming system comprising an array 
of light emitting diodes (42), a laser array imaging lens having a first lens component 
(44) and a second lens component (45), wherein the first lens component refracts the 
light rays that are emitted at the center of each of the luminous flux from each of said 
light emitting elements (42A) so that the light rays crossed the optical axis and 
intersects in a common region on the optical axis of the first lens component, and 
wherein the second lens component (45) is arranged to receive the light rays that have 
crossed the optical axis at the common region (Fig. 2). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to rearrange the second lens of the device of Nomiyama 
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beyond the common region at which the light rays from the first lens intersect the optical 
axis as taught by Miyoshi et al. The motivation for doing so would have been to refocus 
the light rays onto the recording medium. 

Nomiyama also fails to teach at least one lens surface of the laser array imaging 
lens having a diffractive optical element with a phase function either superimposed 
thereon or is provided as a separate surface. 

Harris discloses in Fig. 9 an imaging lens system (300), which combines a 
refractive toric lens (304), as a second imaging lens, and a binary diffractive optical lens 
(302), as a first imaging lens, whose diffractive surface having a multi-level structure, 
which possesses a diffractive phase function to flatten the field curvature of the cross- 
scan imaging lens (see Abstract and col. 8, line 61 to col. 9, line 2). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to provide at least one of the scanning lenses of 
Nomiyama with a multi-level structure diffractive surface having a diffractive phase 
function as taught by Harris. The motivation for doing so would have been to flatten the 
field curvature of the cross-scan imaging lens as suggested by Harris. 

With regard to claim 13, Nomiyama further teaches the first lens component 
consisting of a single lens element (the first scanning lens 41 is a single lens 
component) (Fig. 1). 
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Response to Arguments 

5. Applicant's arguments with respect to claims 3-5, 7-8, 11-13, 15-16, 18 and 20- 
23 have been considered but are moot in view of the new grounds of rejection. 

Conclusion 

6. Applicant's amendment, which changed the scope of each of the base claims, 
necessitated the new grounds of rejection presented in this Office action. Accordingly, 
THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the 
extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai C. Pham whose telephone number is (571) 272- 
2260; The examiner can normally be reached on M-F 8:30AM - 5:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Luu can be reached on (571) 272-7663. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

HAI PHAM 
PRIMARY EXAMINER 

February 13, 2007 



